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Briefly explain how image processing techniques are used in image compression.
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List two image processing applications where the measurement of distance
between two points is used.
[2.0 Marks]
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i)y  Write an example of weighted average filter mask of 3x3.

i)  What is the advantage of using a weighted average filter compared to non-

weighted one?
[2.0 Marks]

[2.0 Marks]
What is the advantage of the separability of 2D Fourier transform when applying
it to an image?

[2.0 Marks]

What is the main difference between spatial domain methods and frequency
domain methods of image enhancement?

[2.0 Marks]

S = ¢r¥ is a transformation function applied on a grayscale image where S is the
gray level of the image after transformation, ¢ is a constant, r is the gray level of
the image before transformation. Assume the value of k is 5 and range of r is

between 0 and 1.
What is the effect on the input image intensities after the transformation?
[2.0 Marks]
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Lraw a piecewise-linear transformation function which apply the contrast
retching transformation to a grey scale image.
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Draw the histogram of the gray level image in Figure Q2(d), The grey
& & & 9,

ag Jto 15.

Figure QQL{d}

[1.0 Mark]

Equalize the histogram of the image in Figure Q2(d) and fill the Table 1 by
calculating the mapping of each grey level.
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Table 1

[3.0 Marks]
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Q3 a) What are the steps in sharpening the edges in a given image in the frequency

domain?

[2.0 Marks]
¢} What is the order of morphological operations in the compound operation named
“opening”? ;
[2.0 Marks]
d) Use the structuring element in Figure Q3(d) to the following Q3(d)(i) and
(B(d)(ii) questions.

Figure Q3(d)

i) Apply the dilation operation on the image in Figure Q3(d)(i) using the
structuring element Figure Q3(d).

Figure Q3(d)()

ii)  Apply the erosion operation on the image you obtain after dilation in the
section Q3(d)(i). Use the structuring element in Figure Q3(d).

[4.0 Marks]
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Q4 a) List THREE advantages SIFT (Scale-Invariant Feature Transform).
[3.0 Marks]
b) Describe how SIFT is invar iant to the scale.
¢} What is the dimension
d) [FT descri
€} ique to improve the efficiency of nearest neighbor matching
when there are multiple close matchers?
Q5 a) List TWO camera motions that causes problems when com iputing motion vectors,
[2.0 Marks]
b) Figure Q5(b)(i) and F Figure Q5(b)(ii) are left an i’gm images of same object in

different depahs The object is shown by th e pixel in ‘iﬁdck and size of the left and
right images are 10x10 pixels.
W@Ch figure shows the left and right images ¢ of the

Left Image Right Image
Figure Q5(b)(i)
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Left Image Right Image
Figure Q5(b) (i)
[2.0 Marks]
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